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Description 

[0001] This invention relates to a method of treating a subterranean formation containing fines to control migration 

Jnnn,*?' Tr a „«rv,ri of oarticulate solids during the production of hydrocarbons from a subterranean formation is a con- 
0002] T^^^^ed^ ii cL erode or cause significant wear in the hydrocarbon production equipment 

P^uSS must be'separated from the recovered hydrocarbons adding further 
[O^oTC^ 

S Ja result of well stimulation treatments wherein proppant is introduced into a subterranean formafon. 

I ^meTea^entTsubterranean formations, it is common to place particulate materiais as a filter medium 
25 a oll^TZ ^ near wellbore area and in fractures extending outwardly from the wellbore. In fracturing op- 
"t J is carried into fractures created when hydraulic pressure is applied to these subterranean rock 

orations, proppant Is carried ^n» rr« suspended in a viscosified fracturing fluid is earned 

h, Si Cetitw^eSes as they are created and extended with continued pumping. Upon 
SS^S^J!^^^^ -maL in the fractures hoiding the separated rock faces in an 

S^J^Sd a > '£2£ though the pumping and mixing equipment to enter the subterranean formation 
the P^^J^^^^ a pa rti C ,e size ranging from slightly below the size of the original proppant material 
Th.s fine crushed m ^^^^S^ fiJ J w 9 hen the formation closes at the conclusion of the treatment 
to less than ^J^^^l^u^Z additional fines. Even when proppant crushing does not 

r U Mhes^ 

occur the subto ranean forma i. y par ticulate to be mixed with the proppant and the like. These 

rrM! ^is^^^^<l^ size to ,ess tnan 600 mesh - 71,6 ,ines may comprise sand> 

r SSSrS ^ZC^ coal dedication operations and the like. When the JJ^JS 
S^kWM the fines tend to move into the proppant pack in the fracture tending to reduce the permeability 
KIkTh. fines also can flow with any production from the wellbore to the surface. 

1™ r^SSS causes unoue wear on production equipment and the need for separation of solids 
[0006] This unaesiraoie resun B aggravated by what is described as "aggressive" flow 

^?r*7!!2%£Z^ ^^^Ts^^l^^er^ enta^ flowback of the treatment fluid at 

h, into *a subterranean formation. Such flowback rates accelerate or force closure of the formation upon the 
^^nS^^^ rapid f.owrate can result in large quantities of fines flowing back into the 

proppan produced into ^ loss within the formation. The rapid flowback is highly desirable 

^"currently the primary means for addressing the formation particulate or fines problem is to employ resin- 
S oroooants or res?! consolidation of the proppant which is not capable of use in aggressive flowback situations. 
SSSr me Soi rested proppant is high, and is therefore used only as a tail-in in the last five to twenty five 
Further, the cost ol resin cornea pr „ . y ff tjve atforni ing a filtration bed s.nce there 

percent hIT SSZS^^^^ «* *• resin coating can have 3 de,eterious 

jSS3!jr« PWt also may interact chemically with common fracturing fluid 

rlo^L in aitPred crosslinkinq and/or break times for the fluids thereby affecting placement. 

[0008] In u ^™^~ ' rt of unC onsolidated formation fines with the production of hydrocarbons. 

t° ^T^^^ravJSW^- involve the pumping and placement of a quantity of grave, and/ 
Typ.cally, such so-called gravel Ffccwng ope es ^ ^ unconso|jdated 

? r I^^J^tXE^^ ranges are employed within the grave, pack. is 

23^K!^?SS^ partic.es together in order to form a porous matrix through which Ration 
^«^S2S^n2*Joul and retaining the bulk of the unconsolidated sand and/or fines transported to me 
fomiation fluids. The grave. P artJc.es may constitute a ^^^J^V^ 
near weiiDo i area y overflush of a che mica. binding agent once the gravel is in place. It has also been 

gravel in order to bind the particles together. Various other techniques also are desenbed in U.S. Patent 5,492,178, 
the entire disclosure of which is incorporated herein by reference. 
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introduced into the subterranean tZ^^^^Z^Z T T "* Wh,Ch *• Part ' CU,a,es are 
eters and a diameter of from about 6 to abe^Mm^ "T? upwardly from about 2 millim- 

The fibers are believed to act to bridge across conl^Z a „n , 6 8 °' Smd " er diame,er a,so mav be u *ed. 
work which holds the particulates ^ °TT I Pr ° PPant pack and form a mat or fr *™- 

or greater loss in pelabC ECpZ^ 

[0010] While this technique may functfon to RJ£VZZE it SZ - * P ack «ithout the fibers, 
the manner achieved by use of resin coated pastes * e parttou,ates to ™ another in 

TaVIL^S 

ClLLTh™ 

;o r ,onw ft houts, g nif fc ant,r^ 

E"!^^ «ne, to inhibit the fiow of 

of the particulate pack. theproducuon of hydrocarbons, w.thouts.gnificant effects upon the permeability 

TooLS 

mation through a we.lbore at a rate «JS^Z3l^^ I ^ ,, ^ fl 3 ,,Uid in, ° a su »^nean for- 

admixing with at least a portion of said ^pSS^^S^^ 'T* ^ bea ' in ^™«on; 
said fracture; admixing with at least a portion of said oart an JhIZ * subsec >uently deposited within 

compound whereby at least a portionTSd ^ 

continuous critical resuspension' ve loci£ offa^ea^ * SaW C ° mp0Und such that « he 

30 percent when tested at a level of 0.?% ^tST2w^2£? . TT" by 6X0688 °' ab0Ut 
the tackifying compound coated particulate in the s. ^rrfLT f ?• part,culate al0 ™ with water; depositing 
whereby the tacking compZd ^ "T" 9 fr ° m ' 0rmation 

ulate flowback and fines migraS ^ZXnS^SZ 2S? ° - '.T? 68 9,6 ' 0rmati0n t0 prevent ^ 
prior to or after introduction* Zjopp^^ZZ " mt ° s ^"^ formation 

compound coated particulates ^° Ut 600 mesh ,n ,ntimate admixture with the tackifying 

• So" 

of the treatment fluid 9 P**™** on a subterranean formation during aggressive flowback 

Swl^l^^ 

subterranean formation conventional proppants or gravel packing materials and introduced into a 

45 t 0020 ! A 8 "sed in this specification, the term 'intimate mixture' will be Imtarel ^ ♦„ m 

dfepersion of the components in the mixture. The term f sSaneoTm^ uniform 
of components that are blended together in the initial stens „,lh» Z£l understood to mean a mixture 

preparation for the performance of L leallt pSei su ^anean formation treatment process or me 

Sab^ch^ 

comprise sand, ceramics, glass, sintered bauX resin Z£l ZlT 9 * 8 J* bterranean torm ^- ™e material may 
material also may comprisean addmoSm^en^ 
fonTiation to reduce partculate flowbacTlnmfe^ 
carbon compos«es 'natural or sSlo S 
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formation. ,n some instance, »e tacking 

admixing with the particulate and after ^J™"*^ ^n dthe particulate. Compounds suitable for use 
Son Secome a meited liquid whic *^ when in liquid form or in a solvent so .ution w* 

as a tackifying compound compnse substantially any ^° m P° preferably will increase the continuous critical 

^rm a non-hardening coating, by themselves, upon the prt^-tf jn , , by 

expansion velocity of the particulate when ^T^SSSi in a 0.5 percent by weight active material con- 
n excess of about 30 percent over the particulate alone ^np«»f " '" sed b y at least 40 percent over particulate 
"e ua rPreferabi, the continuous critical preferred group of facing 
alone and most preferably at least about 50 percent over partteuuaa a h lemperalure 0 f the subterranean tor- 
compounds comprise po.yamides which are I Juids or if^^^^ wne „ present on the particulates 
mation to be treated such that the ^^^I Z^ product is a condensation reaction product corn- 
introduced into the subterranean formation. A Partly prern P roductg include compounds such as 
prised of commercially available polyacids ™**J»^™^l mets and also small amounts of monomer acids 

the miltfy exothermic formation of the amide ^« o^rs . ^ melt by polycond ensa- 

Xr mixing, heat is applied to ^ 0i ^Z J2Z^e pTyamide. The molecular weight and , final properties 
,ion. The water of reaction is conden s * d ™«°™XriX heating rate, and judicious use of monofunctional acids 
of the polymer are controlled by choice ^^"'^an excess of famine is present to prevent runaway ch*n 
and amines to terminate chain propagation ^Gene* atiy an exc e P*y & ^ as an ^ ^ IS ad- 

propagation. Unreacted amines can b ° r ™°^*f^'^ 6 solution that can readily be handled. The con- 
mTxed with the final condensation reaction product t o pi raducar a .qua ^ ^ fl njtrogen 

Tsation reaction generally * ««"^ - ^^ 
[002J] The polyamides can be ™™<^« ^^^J^ reaction wou.d be effected at a tern- 
5)025] The quatemization reaction may be ^^!^ZmbM of the tackifying compound can reduce 

Bi Add ft ionalcompounds„^ 

example, polyester, polycarbonates and ^^^^gZmpou^ can also be produced by the reaction 
?00271 The surprising discovery has been made 7 a|ciumi alutT ,inum, iron or the like. Similarly. 

S^lyackisu* as previously describ^ or polysilicates may be re^ed 

various polyorganophosphates. ^'Whosphona tes. JJJJJJ^ * y of reaction is des ired. esters of the above 
^multivalent ton^ 
45 compounds may be utilized which w^ 

formation temperatures in the «° am * n ^lX?Z^ <** of reaction. Further, it has been found possible to 

thelargerquantttiesgeneralfydonots.gnrf^ 

of the particulate pack. Preferably, the tactofy.ng <»*ouM is aom^ coated particulate. 
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about 1 0 to about 150 percent of the l^^tTZT^Z^^l " nount °' from 

then added to the particulate At least a portion of th« IImZT i • the tacklf y ,n 9 compound and 

to about 1 2 for introduction into a subterranean format!™ tL T , 9 . P 6 ran " of ,rom about 3 

within the formation at temperature^ 

tackifying compound will be useful over the entire 0^.1^!^! I . 56 underst00d ™t every 

someportionofmerangearKlindivZlsc^ 
we,, known tests and vlout unduee^^ 

[0033] It has been discovered that the incorporation of or addition of certain surfactant* t« th* n. h 
improve or facilitate the coating of the tackifvina comoounrt ZTthl ! n sudactar, ts to the fluid suspension can 
has been found to be benef iciafat both SevS Z S3 TT ThS additi ° n ° f Se,ec,ed ^rfactants 

The surfactants appear to improve tSS^^SST^^ff 35 * ■ 
include: nonionics, such as, long chain carboxvHc Llrfcnl 1 V f fy ' ng com P° und - s ^ b 'e surfactants 

sorbite, esters, po-yoxyethylenat^SphS 

and alkanolamides; anionics, such as carboxvlic acid^* irT™ ! , ' UC0 > ldes ' alkanolamine condensates 
and poiyphosphoric acid esters; ei^^St'Sf SU ! "* ^ SaUS and phoSphonic 
polyoxyethylenated iong chain amines -ni^'X^M K3S 3^;^™''^ ""^ 
as n-alkylbetaines K^y^yeinyienatea long chain amines; and zwitterion, such 

duced into the subterranean hrmj^. ^ Frac,u ™9 are Intro- 

into which particulate then is introduced to prop EEEZEEEE ZT k T,™ in ,he formation 

packing treatments generally are perfo,med?lower IE! Z "f 8 h y drocart >°n production. Gravel 
formation to create a controlled pSe stee oirsur^oundTn?, " Wh6reby f,U ' d Can 1)6 introduced '"*> a 
fracturingof theformation. Altem^me^ T"' 0 "^ the Wellbore without ca "^9 

is utilized, and the pack may f, the 2£TX£5^ 

passage in the bore, if necessary. The particulate oack surrounrt^Z Z ' ShSd ° r reamed t0 °P en a 

formation particulate migration into the JS£ SiXSElJS H !? X* fUnCU ° nS 10 Prevent fines or 
The tackifying compound may be introduced Int^ flul5^?-f ^° a ^ 8 fr0m 0,8 subte "anean formation, 
ticulate into the fluid When the tacSZ ^EEE i"™?; after ° r s,multane °"s'y with introduction of the par- 
duced individually as dS^ISS^^SSLta^^ T' 5 I f0rmat, ° n ' * e reactants ma V »• «*o- 
occurring or introduced into S25£t5 SrsZTI. h" » mU,t ' Valent '° n • ou « ma * be natural| y 
ulate introduced into the sutter^n ^ be incorporated with the entire quanttty of partic- 

ln the fine, stages of the treatment to £JE l^EEZEE 22* " ^ ° f ,he PartiCU,ate ' such 33 
example, the tackifying compound may be added to on !Si„Ti JnT e J° rmat,on In me vici W of the wellbore. For 
duced into the formation. In this toEEE 2»» t0 30 P6rCent ° f 1,16 part,cu,ate laden «"< d «*o- 
within the formation with me partSe £ SEl'** 5*" treatmant which "P°" fraction 

prevent movement of the particles into L weTtore wl S ^l™-?* a 99 tonierat <* formed therein and 
duced into the blender or into E^EEE^TJ^iEEE "T- 5 ki,yin9 COmpOUnd ma * be intro " 
compound. Tne compound may be introduced T^ZZT^l^^t^^ » *» 

the subterranean formation P P ,lke pr,or t0 entr V of treatment fluid into 

Kreirrr^ 

mat minute amounts of the poiyl™ d3ve^ ^ corrosion inhibit ">"- « has been determined 

formation and into the »«E£Z^j£^^ by ^^"s flowing through the 

contacted thereby and that also are in Sntect ZEEZE*" "T^" t0 *• ferrou8 mete,s 

formation. The po^amide materia, appears toTat oHT a llEEtEEEZ" 0 ^ 1 ™ *" subterranaan 
them from contact with aqueous fluids ^ " m °" the ferrous me,al surfac es protecting 
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r0O371 in vet another embodiment of the invention wherein a previously performed fracturing treatment or grave 
Ss o oTc nTback proppant or formation fines with the production of hydrocarbons, a remed,al particulate control 
pack is producing owprej* tackifying compound is admixed with a diluent, such as for example, 

2^M?£u2m^ such as ethylene glycol monobutyl ether, propylene carbonate or n-me Jylpyrohdone 
ffrjSSd generally will oe present in an amount of from about 0.5 to about 30 percent by 
or the like £™2Z£3 to treat the subterranean formation. The tackifying compound also may be admixed 
^s^^SaddCLt do not adverse* react with the compound to prevent fines control 
£ ^g compound containing solution is introduced into the subterranean formation P"^*"*»£ 
fracture qradient for the subterranean formation. The tackifying compound tends to contact and at 
^^Sk, or grave, which previously has been introduced into the formabon. 

Z^^S^if!^^ - the formation upon the resumption of hydrocarbon product^n. As 
Ses in the produced fluids contact the tackifying compound coated particulates in the subterranean formation, the 
nes n the P r ^ e ™» particulates and are prevented from migrating through the proppant or gravel 

matr* ^ates (rates below that necessary to exceed the fracture gradient and cause fracture formation) tends to 

« nes ^ iease within the formation - if ii is desired to redistribu,e prop H an r 3 

si er ronfan Son on reopen or extend fractures into the subterranean formation, the tackifying compound solution 
c^ZZ^^oZsub^eao formation at a rate and pressure sufficient to fracture the subterranean for- 
mTtion Amines that may be produced as a result of the fracturing operation tend to become bound to and adhere 
^J^£S2£&* coated by the tacking compound as I is deposited within the subterranean 

[0039] "^Reference is made hereafter to the accompanying drawings wherein: 

Figure iprovidesaschematic illustration of a test apparatus utilizedto determine the critical resuspension velocity 
for a coated substrate material. 

Fiaure 2 provides a graphical illustration of sample permeability. 

Rguro 3 provides photomicrographs of untreated and treated samples illustrating fines retention. 
[0040] To further illustrate the present invention and not by way of limitation, the following Examples are provided. 



EXAMPLE I 



moan The evaluation of a liquid or solution of a compound for use as a tack.fy.ng compound is accomptehed by the 
.? „n IS ^suspension velocity is first determined for the material upon which the tackifying compound 
following ^ ' ^ j^^^^^^p^^J^ g apparatus is illustrated for performing the test. The apparatus comprises 
JKSSE ESS °^ne2e? to ' antleTSul 12 of water and'an outlet ,4 dispose, line is blocked to fluid 
It AvvaterslunycJ particulate is aspirated into the tee 10 through inlet 1 2 and collected within P°*»16 » fiction 
aalst a Zeenls When portion 1 6 of tee 10 is full, the vacuum source is removed and a plug 20 is used to seal the 
9 H«f nn ^riV^eftow channel from inlet 12 to outlet 14 then is swabbed clean and a volumetncally controlled 
oumo s^as a '^OYNO- pump, s connected to inlet 12 and a controlled flow of water is initiated. The velocity of 
2 Tuid ifstowfy increased through inlet 12 until the first particle of particulate material is pteked up by the flowmg 
^r Sream This determlnes the baseline for the starting of the resuspension velocity. The flow rate men .s further 
Zc eaiZtJHhe temo^pLies becomes continuous. This determines the baseline for the continuous resus- 

^roTSSve material by weight of the particulate applied thereto. Similar trends generally are seen ,n 
Se^te JttmSJLom tested are from about 0.1 to about 3 percent, however, ttie 0 5 percent level which 
S w Z * Tp^erred application range is preferred for standardisation of the procedure. The test is repeated to de- 
taZne th S point of particulate removal and the velocity at which removal becomes continuous. 
rXl T TheirSv^ 
^VTresu^^^^^ 

^£Z^Z££L consoLtton treatments in subterranean formations wKh 1 2/20 and 20/40 mesh 



sand are set forth below in Table I. 
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Test No. 


Particulate Size 


Coating Agent, % V/Wt pprtirniato 


Percent Of Velocity Change At] 








Starting 


Co n t in uo iiq 


1 


20/40/mesh sand 


none 


0 


0 J 


2 
4 


20/40 mesh sand 
20/40 mesh sand 
20/40 mesh sand 


1/2 percent oolvamirio 

1 percent polyamide 

1/2 percent phenolic 


192 
271 


222 
391 


5 
6 
7 


20/40 mesh sand 
20/40 mesh sand 
20/40 mesh sand 


1 percent phenolic 
1/2 percent epoxy 
1 percent epoxy 


-0.5 

-9 ~ 
-9 


as 

^8 J 
-1.2 ! 


8 


12/20 mesh sand 


1/2 percent polyamide 


5.2 
228 


12.2 
173 


9 


12/20 mesh sand 


1 percent polyamide 


367 


242 


10 


12/20 mesh sand 


1/2 percent phenolic 


42 


22 


11 


12/20 mesh sand 


1 percent phenolic r 


42 


13 


1 .2 
13 


12/20 mesh sand 
12/20 mesh sand 


1/2 percent epoxy 
1 percent epoxy | 


48 
38 


30 
15 



30 



40 



45 



SO 



55 



EXAMPLE II 

and a one hole plug stopper at their K£5Sf£I SedTK f ^ *? C ° IUmnS h3V,n9 3 
gallon hydrated guar, 300 grams 20/40 mesh BraTsand conSTn ?1 h 250 mL 0f a 25 ,b/100 ° 

«:^Too^ 

hole In the bottom sloow »«s cwWaTno* 7a^a,Z.™^S "araarnhg the »«et supol> , cmam the 

•M by MMucing n. m Mo M CM h n ac«««Tk,m « *f "W*" 1 «■> ««« mash 
gttllon. of attwou, HUM. IS. ce„ k m P«««s of go» p» , 000 

through a sight glaas ao thai proppant pmoS»lS«« ™ SZ„T.t?? "T*? " P"*" 8 " 0 "- » *•» 



7 



EP 0 879 935 B1 



compound for testing. The results of the tested materials are set forth in Table II, below. 

TABLE II 




untreated sample 
treated sample 



rnn^i Fiaure 3 oresents photomicrographs of a portion of the sand packs from the untreated and treated samples 
[00541 Figure ; 3 P^ n * P™ 1 °™ * J jn £ free fjnes content of ^ ,wo samples is readily apparent .n the 
SST^S^ ^c^JS^ quantities of free fines whereas the fines are found to be primarily 
attached to the larger sand particles in the treated sample. 



EXAMPLE III 



roossi To illustrate the effectiveness of the tackifying compound in controlling fines, the following turbidity tests were 
^mie^rst^oVsamJles were prepared containing a quantity of 100 grams of 20/40 Brady frac sand admixed 
S 100 ml of ta?w Lr A 'elected quantity of tackifying compound was admixed with a sample and the turbio-.y o 
Z TsUutton V^mL. The turbidity was measured in Formazin Turbidity Units utilizing a Coleman Jumor I. 
Spectrophotometer. Model 6-20. The results are set forth in Table III, below. 

TABLE III 




rAAcci -rho tecte were reoeated using 20/40 Brady frac sand to which is added 0.2 grams of silica flour to simulate 
J^llnE^ 7116 reSUltS ^ in TABLE " be '° W - 



TABLE XV 




x 6 337 

2 025 137 

3 0.5 56 

4 I' 0 29 
[00571 Thedateclearlyillustratesmeabilityofmetackifyingcompoundt^ 
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bind the fines to proppant materials which are coated by the tackifying compound. 



EXAMPLE IV 



to about 2100 ft. at 1 bottomtS "^Z^T^ZZ^S * *JT * *"* ^ 1850 
The treatments comprised approximately 2000 qaZs of ^ b*22ZZ oa™?" 0 ™" 1 d0wn 5 1/2 incn casin 9- 
60.000 ga..ons of a fracturing treatment l^Z^^^u^Jf^ " V pa * 
flush fluid. The fracturing fluid comprised a borate « w . S ° f 12/20 Sand 3,1(1 2000 9a«ons of 

The fluid aiso contained Wc^^^^^^^ 20 ,bs **< «>00 gallons of fluid, 
imate^^ 

The weil having the treaLnt utiS no fines ^m ZZZ!^ * **** 5 °° MCF a " d abOUt 400 BWPD - 

treatmentfluidisproduc^^ clean up of fracturing 

sand and coal fines into the wellbore along wim ,^™ 

is not producing measurable amounts of ^K^^sS *" "* ** C <« d 



EXAMPLE V 



[0060] To illustrate the corrosion inhibition of a film of the tari^nn ^ 

= pe ff med on carbon stee, coupon, ^ S£ ^ 

is placed in the bottle. A^qusntity oM08 ^^NACE brine andit * HT^ "* °»£« 

the purged bulk containers. The bottles arc capped and oS in ? 1 * en ^ a ° ded t0 the bottles f ™ 

WF. The bottles then are removed STl^K SE^"^ ^ ^ f ° ta,ed for 1 hour at 160 ° F - * 
kerosene without inhibitor under a caZdii^ t0 bott,e8 ^ne and 

blank sample bottles contain no inhibitor. SJES JelTrnS E^?^««*"*««*o.ft. 
b°**«nenareremovedf ro mthewheeT^^^ 30 addWonal hour - ™ a 

mix without the polyamide. The transfer is effected 

whee. for an additional 72 hours at aS 1 e^F to determine ^rL « P T ^ thG ^ *'* retumed to ,h ° 

H 2 S were returned to the whee. onlyto 24hom ^SEZIEZE. °" Samp,eS ' Samp,6S 

from the bottles, cleaned, dried and weighed XwrrasTK^ T?^ ""^ the COUpons are n**** 
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TABLE V 



j it q present " *. Corrosion Rate, 

Sample . ^Jf" 1 ** l " ?S Xbn/t€2 ' 

• concentration, 



l 
2 
3 
4 



PPtn No 8.564 



2500 
50 
0 



No 



1.233 



5 2500 



6 



50 



NO I' 103 

Yes 3- 193 

Yes 0.183 

Yes 0- 455 



. , .rtona in mntact with the aqueous fluid provided significant 



, Amethodoftreatingaco^^^^ 

the steps of introducing a tree men fluid ^^JJJ!* bearing formation; admixing with a, .east a port.cn 
and pressure sufficient to create at Lbsequently deposited within said fracture; admixing with 

of said fluid, a particulate which » J^E^^? X« or solution of a tackifying compound whereby 
at least a portion of said parturiate an e ffechve 'J™ 1 ™ £ £ com ^ und such mat the continuous critical 
at least a portion of said particulate ,s at leas P^^JJJJhI leased by in excess of about 30 percent 
resuspension velocity of said at least partalty coated ^at^n^a V ^ deposjtjng ^ 

whentested at a .eve. of a5% act fce m*ena. . J^J^^^ ^ng back fluid from the formation 
tackifying compound coated P**^^ movement of at least a portion of any fine particulate 

of from 0.05 to 3.0 percent by weight of said particulate. 

of from 0.1 to 2 percent by weight of said particulate. 
4 A method according to Cairn 1. 3 or 3. wherein said coated particu.ate has a continuous cri«ca, resuspension 
4 - t££i excess S 50 percent over said particuiate atone. 

polyamide. 

with a polyamine. 
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8. A method according to claim 6 or 7. wherein said tackifying compound has been quaternized 
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wenigstens eine Spalte in der voraenannten kohtehl,,"!' i . . if umfasst, welche dazu ausreichen, 
eines aus Feststoffen ^stehen3ateri2s U " ter 9™* 0 ™>«°n « erzeugen; das Beimischen 

halb derselben positioniert ^22^2 J» ^^nannte Spalte eingefuhrt und daraufhin inner- 

^Mengeaner^^^ 

beschichtete, aus FeststoffefSstehende 225 £l m ^ k,ebri 9 macnen <*n Zusammensetzung 
Feststoffen bestehenden lJ^TIZ T™™'™^!" von weni 9 stens •"»«" Tei. eines aus feinen 

Bohrloch zuruckflieBt. indem *£!TES£U22 ZJTTT" F ° rmat, ° n d3S 
Feststoffen bestehenden MateriaMdeW. Soften bestehende Material an dem beschichteten, aus 

stoffen bestehenden Materials beigemischt wird Massenanteil des vorgenannten. aus Fest- 

nannten, aus Feststoffen bestehenden Mjrteriate betgemischt v^rd 2 ^ Massenante '« - 'orge- 

gieich mit dem vorgenannten, aus Feststoffen b-JSS!!KH!S^ * 50 Pr ° 2ent 

0.><*meresowoh.w,eeini^ 

thylpiperazin , ausgewahH wird Diethy,entr,a ' T " n ' Tnethylenetetraamin, Tetraethylenpentamin. und Aminoe- 



11 



10 



25 



EP 0 879 935 B1 

^ lBC „„vh» 1 his 9 bei welcher die Behandlungsflussigkeit ein weiteres, aus Fest- 

Glas ausgewahlt wird. 

„ Bne Metbode nach Anspruch 10, bei we.cher das vorgenannte weKere . aus MFesttoffen bestehende Material die 
Fol von FaLn. Perlen. Bandern, Flocken, Plattchen oder Spanen ann.mmt. 

15 Revendlcatlons 

30 pour-cent environ lors d'essais a un mveau de 0 5 /o de rna er au ac p P tfBdh4rence dans la fo , 
particulaire seule avec de I'eau ; a deposer to ^^^^^ meme par! ,culaire revetue du compose 
Lion souterraine ; et a refouler to lu.de de a ^^J^^ particu P , aire fine re.luan, vers ledit puits 

2^Ta^== 

- , P^selonlareve—^^ 

culaire dans une quantit6 comprise enire u.uo ^ v 

„ o Han, leauel ledit compose d'adherence est melange avec ladite matiere parti- 

xrssi: sssssss - m> * 

„ atlnn < 2 ou 3 dans lequel ladite matiere particulaire possede une Vitesse de remise 

solution d'un polyamide. 

Hv a ««n 1 2 3 ou 4 dans lequel ledit compose d'adherence comprend principalement un 

— que,ques oii9om6res trim6res et au " d * 

quelques acides monomeres avec une polyam.ne. 

thylene et .'amino ethyle piperazine. 
, ,»<*» Mto n „ MM. 6 « 7. d« M« co.np.s4 *«•*«» eat qutt**. 

a, Hae abdications 1 a 9 dans lequel le fluide de traitement comporte une autre 
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11. Proc6d6 selon la revendication 10, dans lequel ladite autre mati&re particulaire se presents sous forme de fibres, 
de cordons, de rubans, de flocons, de ptaquettes ou de copeaux. 



' o 
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Figure 2 
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Untreated Sample 

Figure 3 
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